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(57) imm] 



1 

S*i 1 5 Min-2 2 y m©;^eSi¥i3!P6±<!: Aj:^ 

«ftSffiP©«a:it**0. 2 5-0. 6 0-C*4Ci*«Fa 
tT-SL i -C oS^S^K^b!^. 
C 2 ] S1!*^ 1 icsEtS© L i - C 0 ^ffl^K^ t 

[0 00 1 ] 

[^Bj©js-r^>e^j«^»] Li -Co (u^^ 

?fe«:M-r.S. 
[000 2] 

L i -c omm^{mifiisti:>0'<mmicmsHXK^ 

[0003] Li-Co ?hm^Wi^tmit. ji;tttt>C-Cffl 
S*i5 wmJWT©»t95Rtt©L i -C o J^S^K^bigJ* 
S*5 1 5 ti mJW±<DL i - C o^«^K^ti|*I?rffll^«> 

ttcDWt^'j 5^•^7A-^:i->-;?^«^1fe%^#•^)C^3!)i-c*i. 

[0004] 

*15 fimJj(T©L i -C o««-&K{fc«J=&ffll^fc';5^"i' 
T^S^^*i*S. S^fC^L i -Co.^sa^K^bia 



(2) ItUi 2 0 0 2 - 9 3 4 1 7 

2 

[0 00 5] Sfc¥i^l4S*n 5/imJi(±(DL i -Co 
[0006] *^i|«W, «n/cSc«&it1$14*J«fcUft»--f 

:t>r;x«?fe. *jj:Df-e-nk:^ci^n4L i -co»a 

10 [0 00 7] 

( 1 ) tSa*si ym-6 m mO/jNiSSPi. Sa*^! 5 
Mm~2 2 wm©:;^t4afflf<!;*>6i<!:L/T^f4L i -C 

MJt*iO. 2 5~0. 6 Or*^>C<b€:#a<!:f -SL 
i - CoJRtt-^K^biBJ. 

( 2 ) ±gS ( 1 ) tCiatSOL i -C o^Rai^it^b!^?:, 

«. 

(3 ) ±S2 ( 2 ) «:iBK®iEffi«*«il2. 'J ^^-i? A :t 
[0 00 8] 

\?m(omi6fr>jm\ *«bj©l i -co^a^awbi^ 

«« -?-©»a*il Mm~6 iLtm©L i -Co^^K-fb 

igj (Ji(T. /mas (A) itt,^^. ) -e-©*ia*i 

1 5 Mm~2 2 Min©L i -CoS^a^{b«J (OT, 
:A:tiaS (B) ) i3{p6)^ i Ur^c^. 

30 [0 00 9] *»?!© L i - C o ,^a^Hfb!gJtt. ±fS 

jKS?:S^7wr€./htfiaffif (A) *jj:c;f:*:eEaaf (b) 

*'6iiU-C^S2,*s> /maaf (A) 4sJ:CX::^a8f 

(B) ti^i-©&a*w-r^.L i -co^a^s^b!^ (« 
T. ffe©tiai* (C) it>c^^. ) *$^•cc»t:*>J: 
fife©tsa« (c) «. ^-ctea**! </m*«©fc 

©, •€■©^[3*^6 ium«rjtaitr 1 5 Mm*SI©*)©, U 
6^«:-e-©fiia*S2 2 ium*iffl^4t>®*SWr-&. * 
^IB©L i -C o*a[^^b«J», *ia*s 1 Mm*«© 

40 iIL.K:j:^rigS14*s(ST-r^>^^*«*'5. fia^tise 
wm«rje;^.ri 5 /Lim7feiiS©fc©«:8«JI%JiLh#W-r 

2Mm«rfiiLSfc©*5K«%Ji(±$Wr^.<i:. ffijnlf 
A(Cj:0fi!(«ft551t14AiffiTf 2>:Fa^*J**. Lfc*i 

o-r*^W©L i -Co3fea^»fbiftK:*5i,>r«,ft© 
seas (c) ©^w«?^BJSWtci^^^c<■r•^)C<i:*^s* 
Kfife©&asf (c) ©^w»tt. 1 os«%WT 

[0010] /jN&aSP (A) . ;*;tea» (B) *iJ:CXffe 

50 ©taasf (c) ©*aaB. «T©:&ffiKj:»j iice-r 4 c 



3 

**i^cWxiry-jU^j:i-(DW«S«tcSAL/, 3 5 
k H z ~ 4 0 k H z fiS©fi#iK'&ff t r 2 :»F5 » 

^Mii^if -5 . aijsjFt^t 2, L i - c 0 ^a^®^<t^ 

tC*f-r-2>ai:^3t;S©]:b) *n 0%-9 5%i:^C-2>S<tr 
^. C ©^f(^* V i; a h 7 f^m^VinicM-) . 

©t4S»?&*»ttii/rc».5. ^«c*>%. L i -c omm 

©as *SiKSiL<rtWJ3n.5. 
[0012] $/c2|s:|gBJ©L i - C 0 ^a^^{b!^«. 
AiEiSSf (B) icJtj-r.S/hi&saf (a) ©fiSib^iO. 
25~0. 60. !(f*U<»0. 30~0. SOr* 

Stki&«0. 6 O^Srffi^-Si. ^XSie©i«ii'\ If-fi'Jl' 

[0013] *#£BJ©L i - Co2^«-^g?-fbi^i L/T 
LiCoO,. L i.C Oa-xMexO,-C-7j^Sn-5t> 

©j&ipif e>n-5. s^«{c*jt,>t:, abo. 0 5~i. 
5. !it«:o. 1-1. \ t-ri><Dmjtn.\ x^to . 

0 1~0. 5. IttCO. 0 2~0. 2 <!:-r-&©*«if a; L/ 
7C^MeiU-r». Zr. V. Cr. Mo> Mn. 

Fe, 1^ i tj:iL<Dmmtm<D 3-1 ombm. b. a 

1. Ge. Pb. Sn. S b%£'© 1 3~ 1 5]^7CIR*s 
Plf 6tv5. *^HJtc*sl»-C«. 'mm& (A) iAiK 

$)-:>r^J:<, Sfcm!'tcM^c-5*>©-c*)-or^5J;c> 
'mmm (A) fo-J;i>';*c*4Sil (B) *i, ^ttcL i 

[0014] ^^tC, ^m^COL i -C o^a-^^-fbi^S© 

ir^TL i -c o^^^K{ti^©f'PS!j:^iS«OT©:&aw: 

|!fiS§n.2>*>©-C{3:):c(,i. 

[0015] ±mimifm<Dmt uo-foi L/r«. ta 
?fe^lif4i^^c5•;5^■?A^b^!B)i^/^'J^^^b^^4. =i 

^N';Uh<!: ';9^■^7A<!:©M^^l:b*5l : 1-0. 8 : 1 i^C 
•Scfc^fCii^L, -e©?i'^!^<Srigg7 0 0'C~1 2 0 0 

•c©:^#H»Tr . 3 B#^- 5 0 f^mmm-ri>rj: e u 
rsi&3-»*. 3 6K:st£;Lrffi*fc*>©=Srt95$b-r«i« 
!K5iL/, ^©**>6±a©ffiHl^©eiS©4>©€rli«3:^ 

^> i (, » o fc-jjmifim^-f 6 n -5 . 
[0016] iiBfPii^^ffirojifS LiHfe©t?!i<!: ur«. 



(3) !|$gg 2 0 0 2 - 9 3 4 1 7 

4 

-7 5 0-C. #K:W4 5 0*0-7 0 0 •CeSOS^t? 

0 . 5 Btrai- 5 0 nm . mra- 2 o NFrag^sn 

[0017] C©l95*LTf#enfcif5«!^©l^iA 

10 1 0 mmH g^igJ^T©^H^Tr1f^©*5i(?$ L/C\ 
[0018] ±ie©ai^ll*4<!:;^j:^ 5^-? A^b^igJi L 

■c«. K^by^^-fA. TkK^bu^^'i'A, -'^ay>^by9^ 

■i7A. WK'J^^-t^A. '>^>i7®E';9^'i;A. ^My9=-'i;A 

ifei'-?'. cne©s^^353!i5^if^n«>, m^m^ttj:^ 

=i/'?;Uh'fb-^il./T«. ®<b=3^-?iUh. *K<b=3''-?Jl/ 
SC*J. L i »C o,.,Me,0,-C7n§4l-5L i -C o 

^a-&iS'(b!Ki*f'PS3-rs©-c«)n{s. v^-yMt-^t 
20 =I^^•;^^^b^i^<!:©^l^^c. g^3R©^b^*i£i>S 

[0019] *f|BJ©L i -c os^a^^btJl*. 
sap (A) . (B) *JiO'ffi©fiSf¥ (C) ?r 

^^■&;rcL i -CoJsa^K^b^r^^c^i^aa*^, $f 
*L/<»6 /zm~l 4 Mm. J: t)Sf * U< «8 m m~ 1 
2 Mmi^jr^ct^CC^^Sn-So te^i^&S (ym) 
». ±ii(0-7^fU h 7 y i7^g^^ff-;S:fflc^-C±ai© 
J:^K:ffl-(?©i&!y?^©feS (Dl. D2. D3 - 
S'J^TSRg. ^3eS®©i?aE<l^ (Nl. N2. N3 • 
30 • • ) *tt»jb. f#e>*l!t<l>!7©|4^©t&S (D) <!:# 
i&SS©???Sffll^ (N) i*>?). TlB©ie ( 1 ) *ffiCi 

^1^1*4^ (ym) = (XND'/XN) ( 1 ) 

[0 020] *#6BjK*jt,»rtt. ^mmm ( a) *j<fco' 
:*:t4SSP (B) *!|t«©SfiJ:bTi3^-r-Sc i-c. 
®H©^i^iKtS5r*^-r.2.. cnK:J:or*^Bj©L i 
-CoJ^«^BE^b^». /hfiiSSf (A) ^^Wf-SCi 

». /j^etsi^ (A) tej:cj''A8isap (B) i)i^ti^tim 

A •2>Sgf5r?| m L/T Jt£4iiiD°D{4i& U 't' A :i->-;X 

fiSi&o. :^«iSS¥ (B) omi^/m^m (a) *s3c« 

L/c3!»i o r L i - C o s^lS^K^bia^^-r -SiE®r&l^@ 



[0 02 1 ] 'J 5^ -i? A -^^«?teffljES« 

xm-ri>. S[iEffi«». 3t:^?«©L i -Co^^K^b 
CO 0 2 2 ] *^Bg(c*JLirffll»6n.2.»«Wibr 

^cfc. *lfeBjT-c^-5 TiKt^j (c«, jfiM-t^. Sett, «<K 
[0 0 2 3] :*:^B^«:*JtJ-C«, SC^tCS^^StStlSH 

<. 1 ym—S Mm-r**CD*tJ:»Jj!?*Ll,>. ±KCDJ: 

[0024] fi-is. 2|s:|%li-Cl,> ^SltmMCDlftSitt. 9 
•S, ^aflcWfcW. «?7Jtc«»K:*4^*i2 0fflfeUbA4<k 

[0025] ai«t*©ffiffl«tt. fie3feiiiai«:fci^« 

L i -CoJfia^fb^Sl OOSjtSBtci^l,. Jf*L/< 
[0 026] CCT. ±ifi©J;^tC*:^§g©y9^>5A-Y 

(A) i:*:fitSS (B) tS-E-^L-C&ifeco-C*^® 



(4) #BB20 02-934 1 7 
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fc. -a©*iaiisH©L i -c oJk»^Wiim^mi.^fc 
[0027] ]Emmimm^m^ri,fcify<D^^^ 

>if~-tLXit. fie*<h|3I«CDt©, :tei;ilf;J«';f^h 

itfmK.mmstii>. wu>^-it. jEmmmvtioo 
mmmicnau. »«u<»3a«aj-5M8iJ. 

Sb<«3. 5SJRS|J~4. smfigPE^Sn^o 
[0028] 2t:^?«K:*st>r. iEffiffi«Cffll^P,nSKI« 

i'£e3fci i^«© hcDnummx-ft i>, 

[0029] JWT«:. 2|s:^|««:*JW6iEffiffi«J«Jl©Jg 

[0030] <i>mmjimxit. ±§ejEm^Kf&mi 

7 * * y f = ^ («Battx§fi«) ?c i^com^ 

y-if-s. c<Diiit«xfi©K©^«. s-riESts®! 
31. ««t^©^*4J9:AL fcf^tc ^ y 7 fb t'- y -r > 
(pvdF) ©N->5^;ufDy v^mmiUa^. ±w 

30 [00 3 1 ] itt< ®^^SXg-c«, ±ie©J: ^ k: urw 

n - ;U -I- y * ^ (, 4i y r3 - h $ :/©SfeX«* t'© 

[003 2] ®te<ixg-c«. j(i«(*±K:«fe^&§n/c;^ 

^y-^. jam$£ii^^ci'©t¥3|5^^©Sft*:fflt<^r. 
1 0 0'C~2 0 o*c©jafiE«H-c. 5»ra~2 0 55-rai£ 

[0033] iKt>t:®ffiffixgr«. EBffi:?'u;^«tti' 
40 ©^Bfrffit^r, ±55©aitl(*±-CieiiSnfc:^7y- 

?B«:*jt»r ffiBlfiSJ!)^*? * 0 < » 1 5 "C- 3 5 "C. 

jJ^oEJI^*^*?* U<»3 0%-4 0%©^^B-C— « 

L<«6 0*nn~l 4 OwrngS-C*?). 
[0034] *^?^© y ^-i; J:^UfciE 

cne>«:-D(,»t:«#tcsB3S3nsfc©-c«&<. (ie*4^ 
50 fii©*m-cHTa«:ii3Ksn4. ot. *^§gtc*jt»rffl 
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[0 03 5] *^Hgicfct,^rmffiifiw. n^imwic^^ 
'yumisitm^tbrit. ti:mmm*mtL<it2. o 

m'/gWT> cfcO»SL/<«0. 5mVg~l. 5 m 
. i^S*S^®BIHgggt ( d 0 0 2 ) * b < « 
0. 33 8 0nm«T. <=fc 0 » S b < (JO . 33 5 5 n 
m~0. 3 3 7 Onm, c MTsl^CD^iSH^^^ffi ( L c ) 
*S5fSL/< »3 Onmfe(±. L/< «4 0 nm-- 

7 0nm©||$fi{b^fR*5«FK:S?3Jl/<fflt,»6nS. ±iB 

* - x^iys-fb^^^sp If 6ns, 

[0036]/j:*j. it^m9tfi2. 0 m' / g <k 0 

Slt'*55cmBf 0 . ^tlfegS*5(ST-r S C i *i* •) 
Jf * U < *C». ife^tg^Offiraffigt ( d 0 0 2 ) 

35*0. 3 3 8 0 nm^rS^rti/cif), c ?4:^|^©iteH^^ 
^ffi ( L c ) *s 3 0 n m^iir * S i . ft@«©mfi[*5 
±^ L/T^rt!lcD^J*I)lfcS«<a*sffiTf S C i 0 Sf S 

[0 03 7 ] fiis. ifS^fS^CDBragggf ( d 0 0 2 ) *$ 
J:D•'cfl6;^r^]©$SS^•^^i^ (Lc) ». a^^JRJiH^ 

ate J: 0 s'j«-r 4 c i Tis-c * €. . JiiT{C:S:^e«){ciji?9-r 

[003 8] «[?7]tC. Xi^Smffli»*!fia~> n >?:^ ^ 
'f^m-c 3 2 5 ^ :i^*SitlgWT«:it9B! u r 

mmmi omm%) urxmmfmi:im-r:s. c<dx 

Um^=k. /c<!:;^«X^lHl*'T^gR I NT2 0 0 0 

En»D«SE*5 0mA«:S:Sb. l|tC^S«H%2 e = 2 
3. 5g~29. 5S, X + i'>;^f-K?:0. 25g 
/m i n i O-C. ;^*©0 0 2 f- i^teJcO^tSiiiBjK© 

1 1 ik:~t>=S:m&-ri, m^^^x. ftenfcf-i'iig 
isitmmmvy h^&fflt^r, ifSB^^s^osiagEiii (d 

0 0 2) *jJ:CXcW:^|Sj©^S^-^^ (Lc) *»tH-r 

[0 03 9] :$i^mi'Ci6i,>rmis<):M^<Dtmmm<Dm 
mitt, mi^oumt^j in^m^m. mftRmdm. 
^mn (Mm) ^n. 1 9 9 5^¥d 1 7 8m~» 1 
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[004 0] *#feB^tC*5t,»-Clli8^b^^«. iiSCHiS 

[0 04 1 ] uis, *#feBg©'j ^^M.^ty-i-xmmic 

[0 042] *:|feBj(c*JW.2,mft?«O^I«<!: Urii. 
x9^;U*-jJ<*- h (DEC) *j Jrjyfig^;!/^ 

(EMC) ^^^mim^'j>tj:< th-m^^ 

i^. MiCX?-lx>:*;-#^s-h (EC) 7'c3fU> 
(PC) i. i?^9^;l'*-sj<*- h (DM 

c) i?:^t?s^*5ffli,^f>n-s.. ±ieii^!^?r«e£-r 

l»TW. 2 5i*8l%~5 0««%T*^>©*iJff*U< . 

3 0^li%-3 5<*«%-C*.5>©3!)SJ:»)Sf* L/C^. x.^ 
U > - ^'^•^ - h t »-C Kil^i:b;&S 4 2 0 ft 

8i%r*-5©3!)S»*L<, 6fta%~i 8(*a%t?*a 

S-^tbJ&^SftfR^^l 7i*W%-C*-5©*5J[fSO<« 5 
5ft«%-C*S©3!)iJ:«3»*Lt.». Sfc, j;' 

30 ^-Ce 0ft«%«T-C*-S)©*5j!?$U< , 4 5fta%~ 

-jk^'^- h©<»:-^6«)Zi-&$-a-SJ»^K:«, cne>4^ 

H- L fc**s±iEii^J:b^?gSfc-r 4> © i -r -5 . 
[0 04 3] i>x.^)\^i3--^i('-Y^j;^lfx.'f-)V>(=^)V 

±ieii^J:b*i2 5fta%*?g§r*simfl?ig©^@^^.*3 
±^LT. !^«:-2 0'CtiT©ffiSTK:*ji>r. ffirfe© 

^J:b*S5 0{$s%*s^s<tmfiiffi©tts*5±^ur^ 
rtfe©rtS|5i6lA5:i«;»C 3 ^tScmif ^ if ^b^Ftt^ffiT ? 

[ 0 0 4 4 ] xg^U>;?7-!}t4''>- h^cfcc^rtJ. ±feii 

i(f$L<J&l^. $fc±IE®^J:b*i2 0ftS%?r®x.-5 
i. SJS?E©ttS*i±^L/-C1i?te©rtg|J}fi5i?rltA3 

50 < ^Ct,». 



« 
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[0 04 5 ] 7'afU>;<7-d<*-hK:*Jl,>T«. ±12 

> f - :jr> x<Dmm<Dmmn^ifi'h^ <fj:K), v^fji 
[0 04 6] -:^^5^>iu*-d*'^^- hK:*ji>r«. ±M&m 

^•l±SC<t3!)l4)l9Jff*L<^cli. JiS5ii^J:b*i6 Oi*a} 
^^riH^LSi. WB«©eBBS*sJL»or. i|#«:-2 0 

[0 04 7] 3|s:^|«©U5^'i?A-<':t>r.iX«?fe«:*j(,> 

r, «»}Kior{i. ±ie©fi-&^ic. l i c i 

0, > LiBF,. LiPF,. LiAsF.. LiAlC 
1,. Li (CF.SO.) jNilr^-s/Cj^^-^ A«3i>6» 

/L^a^Jlz/L. J:»3»*L.<«0. S^^U/L- 

1. 8^)VXLttj:i>^':>icmm$tii>, <J^OM.i&(0 

[0 048] &*5fi««©{'0R:^». mammiti 

■Ci»€.J:5K:ffij5:-C4CiK:J:o-C. ^^BjcoU^^-i^A 

[0049] 

CiEffiSOf^D 'heSS?A 1 (ttS : 3 jum) *JJ:C/ 
A«aa»B 1 («4S : 1 7 wm) :^SPB 1 {c*f 

^ i> ^mmmA i ©mitb*^ o. soi^c^i^Kis^ 

Ur>5:S^:|%^©L i - CoJi^a^ib^) (L i CoO 
>) g0£S^<>:. ^*N'<<:Aj:^,MCMB (^S : 6 m 
m) 6««S|J<fc. J<^>-Sf~6tj:i:ji>jy yitl^x-vr 
>(PVdF) 4a«g|5i?r. N fD V K>* 

f^^>^>^•il«la^a i:m\.^ximLx:^ 
^'j-tLtc L i - c o sm-^Mit^wcDw-imm 
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13m m-C* -3 ;fc. ±g2© L i - C o bi|i! 
-y i'^^WJt SALD-3000J (A»l!{f'PB»fS?) 

T^^faMtm) imi.^-cmMLfc. ±12x7 u-* 

lll«(*i'5:-5)T;l'5-"i'AS : 2 0 wm) ©Wffl 
±tC^?KO. teiaS-tt. ot^-CSS-C. 3 5%©ffiS^ 

10 fSOM-ffii/cO 1 8mff/cm'©L i -CoJSa^ 
{biKl^rWr-SiESSi Ltc, 

[005 0] cnmm<Drm^ fimsimt ^jr^ms-fb 

^ (^T-C^^-l^miS, tb«M9t: 1. Om'/g, 
*SStS^©aDlfflffiBt :0. 3360nm, c ^Iff^O^ 
fi^-^: 5 0nm) 9 5S«ap<t. ^'i^>if--tUi 
^'Jy viti^-^jT'l^ (PVdF) SSJtSPt. N-y 

C©X7 U-*lg«i*ti!i^^?S (ffJS^l 4 Mm) ©H 
Mtcl^L. ¥g«l$•^';^:. i&4s:e«^!89K©Jt«igifll 

20 «. ±12 <!: I5)««:j:b«ffi8lft* ^ V --^ (i^T> U 

i»igRt4(fj:c^cM^i«n©ts&?'^&». xmmmmR 

INT20 0 0 (a^«tS4tl!J. XilgaS: CuKa«g) 

±jiO/c^^f{cra'J3eu/c. ;^:cc. c©«?sk: 
ffigfi* : 1 2 O'C, ffig* : 2 2%©ES^rBEg 

[0 05 1 ] Cm)!f^©saK] i^i^'Jl'*-^^^- h 4 

30 - h 9(*fll%i, b4 7tt«%i© 

ig^^tc. LiPF.*. ^©illt*si. O^^b/L 
(i!l8«©W!?«{c*tl/) tftSJ:^(c*g«$-&T«J!? 

[0052] C'J^-'iJA-/ :^-> -y:«?fe©iffiS!:] ±iB-c 
f^l-:teiE««i:Mfii«i«:. ^^?L»©5J< x 5^ U > - 

RlifM©ai7feffi (J^Sl 8mm, lK5 6 5 0mm) (CJR 
Sb/c. 5 etc. ±l2-Cf#fc«««^:-fe-'<U-3itc$a 

40 [0 0 5 3 ] fliiB»l2 

±s2vj^i4SSfA 1 *sjiUi^m.mmB 1 4. :^&sffif b 1 

tc^ttr S/MiSSf A 1 ©S«Jt*s 0. 45<!:&4J:^tC 

^X*7&*{^l.fc. L i -CoJ&a^M{b«J^i*©¥ 
10Mm-C*n)fc. 
[0 0 54}||ji^3 
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